Elevated resting blood pressure (BP) is hypoalgesic in healthy individuals, but this effect is absent in adults with chronic somatic pain. This study tested whether BP-related hypoalgesia is similarly altered in individuals with a history of chronic visceral pain in childhood. Resting BP was assessed in 94 adolescents and young adults with a known history of childhood functional abdominal pain (FAP) and 55 comparable healthy controls. Responses to an acute heat pain stimulus were then evaluated following exposure to two laboratory stressors. A significant participant type Â systolic BP (SBP) interaction (p < .005) revealed that elevated resting SBP was associated with significantly higher heat pain threshold (p < .001) in healthy controls, but was unrelated to pain threshold in the FAP group. A similar pattern was observed for heat pain tolerance, with elevated SBP linked to significantly higher pain tolerance (p < .05) in healthy controls, but unrelated to tolerance in the FAP group. Dysfunction in BP-related hypoalgesia associated with FAP was evident regardless of whether childhood FAP had resolved or still persisted at the time of laboratory testing. Subgroup analyses indicated that BP-related hypoalgesia (in healthy controls) and FAP-linked absence of this hypoalgesia was observed only among females. Result suggest that childhood visceral chronic pain may be associated with relatively long-lasting dysfunction in overlapping systems modulating pain and BP that persists even after FAP resolves. Potential implications for later hypertension risk are discussed. Ó
Introduction
Among healthy normotensive individuals, resting blood pressure (BP) is inversely related to acute pain sensitivity [3, 13, 27, 33, 34, 36, 48, 50, 52] . This BP-related hypoalgesia reflects functional interactions between overlapping brain circuits modulating both pain and BP which contribute to maintenance of cardiovascular homeostasis in the context of pain [14, 19, 40, 54] . BP-related hypoalgesia is evident not only in adults, but in adolescents [21, 27] and possibly infants [37] .
Several studies suggest that normally inverse associations between resting BP and acute somatic pain sensitivity are absent or even reversed in individuals with chronic pain [11, 12, 15, 17, 25, 49] . Prior work has focused on chronic somatic pain patients, and it is unknown whether BP-related hypoalgesia is similarly altered in visceral chronic pain. However, indirect evidence suggests such alterations are likely. Chronic visceral pain appears to be associated not only with visceral hypersensitivity, but also widespread somatic hyperalgesia [10, 53, 63, 64] . Visceral and somatic nociceptive input are both subject to descending modulation at the dorsal horn [45] , so co-occurrence of visceral and generalized somatic hyperalgesia in visceral chronic pain conditions might in part reflect dysfunction in descending pain modulatory systems [73] . Similar dysfunction in endogenous pain modulatory systems is believed to contribute to alterations in BP-related hypoalgesia in somatic chronic pain sufferers [14, 19] , an hypothesis for which there is some experimental support [25] . Chronic pain-related dysfunction in descending pain modulatory systems might similarly alter BP-related hypoalgesia in visceral chronic pain syndromes. This possibility has received little empirical evaluation.
Evidence in animals indicates that early postnatal colon irritation leads to adult hypersensitivity to both visceral and somatic pain stimuli, despite absence of ongoing colon pathology [4] . Moving from animals to humans, such work raises the question of whether chronic abdominal pain in childhood or adolescence might lead to long-term changes in brain regions underlying BP-related hypoalgesia. Prevalence estimates suggest that chronic or recurrent abdominal pain affects 7-25% of children [7, 9, 44, 55] , and while pain is often episodic rather than daily, it may persist 
